An attempt is being made to clarify some of the points in the new theory of radiation reaction in classical electrodynamics. The foremost amongst this is the question of reference frame. Also radiation reaction of a charged particle under the influence of a pure magnetic field perpendicular to its velocity is discussed for the first time in this theory. 03.50.De 
Introduction
Recently I had attempted [1] following Hammond [2] [3] [4] to write a new equation of motion of charged particles taking into account radiation reaction. It has been shown to eliminate runaway solutions (and/or pre-acceleration) which naturally arise in the Lorentz-Abraham-Dirac theory [5] . Approximate three dimensional equation of motion and its relativistic generalization were also given in my previous paper along with some elementary solutions of the equations of motion in a constant electric field. In this paper we intend to present more accurate solution of the one dimensional problem than the one obtained previously although the previous formulation appears to be adequate. We also discuss the limitations of these more accurate or so to say exact solutions at very low velo-cities where the previous formulation seemingly breaks down. In fact we invoked the concept of a special frame of reference in which the radiation reaction force is to be calculated and here we give a more elaborate understanding of this point especially in relation to a charged particle moving in a nearly circular path. In this regard two points come to my mind with respect to application of the laws of classical physics to particles at such low velocities. The first being the Larmor formula for radiated power from an accelerated charged particle which is used to calculate the radiation reaction force. It is only valid for small velocities that is strictly for the limiting case of zero velocity. The second is that classical laws are by themselves an approximation of reality and one has to somehow incorporate quantum mechanical uncertainty while dealing with very low velocities approaching zero. An exact zero velocity is unachievable as it will lead to infinite uncertainty in the position of the particle. Also we have stated that the equations of motion in its approximate form necessitates that the velocity v be such that it F is an external applied force. One has to thus reconcile this requirement of very low and not so low velocities and this optimum can be satisfied in a special reference frame just like for the case of viscous drag on a particle in a fluid.
2.
Equations of motion of a charged particle in one dimension under the influence of a constant force such as a constant electric field and its exact solution
The energy conservation equations are given by Eqs. (2) and (3) of ref. [1] and are again stated as
Contrary to what we stated in our earlier paper we make a fresh assessment of these two equations now. We feel both equations can describe the motion of charged particles whether the acceleration and velocity are similarly or oppositely directed however under different physical situations as elaborated below. From the conservation of energy in the first case Eq. (1.a) it is known that the work done by the external force (per unit time) partly causes an increase in kinetic energy and the rest of the energy is radiated out if the velocity and acceleration are in the same direction. If on the other hand the velocity and acceleration are in the opposite direction to each other then both the work done by the external force and the increase in kinetic energy per unit time is negative. Thus if Eq.
(1.a) is still to
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(1.b) the work done (per unit time) by the external force is again negative and so is the increase in kinetic energy when the velocity and acceleration are oppositely directed. However here the magnitude of the decrease in kinetic energy has to be smaller than the magnitude of the work done by the external force. The energy radiated out is of course F being produced by a constant electrostatic field generated by the parallel plates of a capacitor the first situation described as by Eq. (3.a) is when the particle loses potential energy. In the second situation described by Eq. (3.b) the particle gains potential energy. Also in Eq. (3.b) the constraint , (4) where the initial condition  
is satisfied. In order to determine in which range of velocities the radiation reaction formula is to be applicable and this being intimately linked to the question of reference frame to be used we suggest a simple experimental test to study the spectrum of radiated power. The theoretical expected spectrum when a particle like an electron or positron is accelerated from some initial to some final velocity by a constant force ext F and following Eq. (4) is discussed next.
3. Expected spectrum of radiation in a special case when a charged particle is accelerated by a constant electric field 
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The acceleration   dt dv t a  as a function of t can be calculated for different values of v using Eqs. (2) and (4). Now the radiated electric field at a large distance from the body is proportional [6] Figure 1 . The final velocity is restricted to 10 -7 meters per second. If the measured radiated power spectrum shows that the higher frequency components to be drastically smaller than the lower frequency ones compared to what the figure shows then the velocity limits of 10 -11 and 10 -7 m/s have to be modified accordingly. The lower limit of the velocity will determine the minimum level of uncertainty in the velocity which is to be allowed and the appropriate frame in which classical calculations of radiation reaction are to be made.
A discussion on circular motion in a magnetic field with the inclusion of radiation reaction
The first order theory as presented in reference [1] cannot account for the effect of radiation reaction when a magnetic force perpendicular to the velocity of the particle is applied. An exact calculation will be extremely complicated and we qualitatively discuss how the total force of the magnetic field and the radiation reaction together does work on the particle and hence changes its kinetic energy. It is seen from Eq. (2) that if we are in the instantaneous rest frame of that particle the acceleration of a charged particle is not equal to m F ext as is in the case of an uncharged particle. If we confine ourselves to non relativistic velocities the magnitude of acceleration will not be equal to r v 2 as is required for a perfect circular motion. A small component of velocity will thus be created in the direction of acceleration and will hence change the kinetic energy of the particle to a small extent. We just give an elementary calculation of this change in kinetic energy which is accurate for practical purposes when the particles have nonrelativistic velocities perpendicular to which a magnetic field is applied. Neglecting the radiation reaction force to the zeroth order gives the acceleration to
